Many neurogenetic disorders are caused by unstable expansions of tandem repeats. Some of the causal mutations are located in non-protein-coding regions of genes. When pathologically expanded, these repeats can trigger focal epigenetic changes that repress the expression of the mutant allele. When the mutant gene is not repressed, the transcripts containing the expanded repeat can give rise to a toxic gain-of-function by the mutant RNA. These two mechanisms, heterochromatin-mediated gene repression and RNA dominance, produce a wide range of neurodevelopmental and neurodegenerative abnormalities. Here we review the mechanisms of gene dysregulation induced by non-coding repeat expansions, and early indications that some of these disorders may prove to be responsive to therapeutic intervention.
More than 20 human neuropsychiatric diseases are caused by genomic expansions of simple tandem repeats (reviewed by Gatchel and Zoghbi (2005) ). When these mutations were initially discovered it quickly became apparent that they exhibit an unprecedented degree of genetic instability (reviewed by Pearson et al. (2005) ). For example, the size of the repeat is likely to change when transmitted from one generation to the next. In fact, intergenerational increments of hundreds of repeats are routinely seen in some of these disorders. These mutations are also unstable in somatic cells, leading to an agedependent growth of the expansion during the life of an individual. The net effect is to create large tandem arrays of simple repeats, a type of genomic element that previously has been associated with focal epigenetic changes (Martens et al., 2005) .
The unstable repeat expansion disorders fall in two broad categories according to the position of the repeat element within the mutant gene. In most cases the repeat tract is located in protein coding sequences. For these conditions the repeat is invariably a triplet, the motif is CAG, and the orientation in the reading frame specifies a run of glutamine codons. (Polyglutamine disorders are discussed in recent reviews by Shao and Diamond (2007) , Orr and Zoghbi (2007) ; Williams and Paulson (2008) and Bauer and Nukina (2009) ). In the normal population the CAG repeats at these loci are polymorphic, and differences in the number of consecutive glutamines may subtly modulate the function of the encoded protein. 
